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A (ftSBXA) fciflGRAS (Generally Recognized as Safe) K'j;*h7 
[0 0 0 4] 
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X ?*5m~f2>Ztfrbf&2>, -f^Ts^-v 
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[0 0 19] 
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[0 0 2 0] 
[0 0 2 1] 

— S»SltLTI^ TX<*fl'*F ^(Aspergillus)^ ^~vV7 
A (Penicillium)Jl, Y^u-T)^ (Trichoderma)/S> W*f7» (Rhizopus) M 
% (Mucor) JR. "7^3-9 (Humicola) ~%.Xfy*fW& (Fusariu 

m) JR£^f&£ ttf&^&o 7X^V3r>* (Aspergillus)^'^ T*^^ 
• *'j-b* (Aspergillus oryzaeK T-X-'OMrfl'* • V— V (Aspergillus s 
ojae) , S-^T^^^^^. • -K7>^. (Aspergillus nidulans)^^^ 

[0 0 2 2] 

ico4>-e, T^.^^^^ -tV^RIB4 0ft (FERM P - 1 8 2 7 3 

miTa l«il) l^pj&l 3^3n 2 8 H#tfe^^tLTV^ 0 
[0 0 2 3] 

[0 0 2 4] 

NA^f>«}iSW'S:< ^ ojeiUt«)DNAK:J:oTj|ftJfe£€>^3^Jt<E!fe 
««r^lfSifc**ffi**o £*L<bOJB3Me8midU I#IS»f^i^Ml> 

311" & i 1 36* "BTtl-e & & o 
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[0 0 2 5] 

ftlZ^ 7^^^¥^^IT^^7X^;V^V^ • — 2f— (Aspergillus niger). 
T^^^^^T, ' (Aspergillus awamori) > T7s^.)^^f)V7, • #7^( 

Aspergillus kawachiiX T 7.^)V^)V7 • 7 5> if 7 7s (Aspergillus fumigatus 
h T^^^^r^X • 7 7^U (Aspergillus flavusK -^n^^ 
27- (Aspergillus parasiticus) > T7.^<)V^)V7, • J \ (Aspergillu 
s nomius) , T7,^)V^)V7 (Aspergillus tamari) RZTT7s^)V^)V 

7 • (Aspergillus repens) m*mf & £ ttftti^Zo 

[0 0 2 6] 

e«j tc^jn-f psmx-& & o 

[0 0 2 7] 
[0 0 2 8] 
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[0 0 2 9] 

o-camx.«btL^s^mm. air, mmmM&m*i l ~£^x®&z.btifmn& 

[0 0 3 0] 

y ptm&mvitm^ xi*w&nm<D^m® % - ^ & ^ 

[0 0 3 1] 

^m^M$^'&f«^i^tfflt^-^^*^o -ton** ^^^^ 
^ * v 9 frmmm * £ m -t & 1 1 ^ s> ^ 9 * ^ ? * $ tt & 0 

[0 0 3 2] 
[0 0 3 3] 
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[0 0 3 4] 

[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

^*t-77^^>> (m#-7'7^^^^iE*HT-) iLTliS**^ 

if v N > j ~> ;vjc i; 7s y h - ;v y e y VW? a y y tf y F^©*tflB«i* t- 
JMfcy F, at^y^r^-F, t-77^fvf^)Mil 
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[0 0 3 9] 
[0 0 4 0] 
[0 0 4 1] 

[0 0 4 2] 



ffiSE# 2003-3087910 



^2 0 0 2-3 0 8 8 8 4 ^ ^- C J I 14/ 

[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 

#:f!ltLT, J^TO (a) Xti (b) #V K* a- K-t"««L*Ey!I**tr 

DNA : 

/Ki^l*?)***';^ (b) (a) t^$^75yiE^i:*v^ 

WV&fcmtLX. \XT<D (a) XIZ (b) ©DNA : 

(a) @E^iJ#-^: lX^ZtLZtM.mfflXl±Z<D&frtm*&t?DTXA, ( 
b) (a) <DmMmWfrb%&Dl$Atm&to%&&&Mfrb%&DNAbX Y 
')>^x>h^K^^'JNXU (a) ODNAfc^«tofc|Wo#| 

[0 0 4 6] 
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/X»ij1*Bfci5»t*«flBfc L-CBWJs-C** JUfcUta <DX$>%> H t £^1% 
[0 0 4 7] 

fix v» & e> ^Jfe^J-ewem t i:i:o T#l> |:^n--^tSifc# 

[0 0 4 8] 

tt^jgJS**, #JxJ4\ ^(D^xm 8 0 %JSLt. St t L < f4&J 9 0 %m_L> 4 

i4\ ifi9E6 0t:~6 8riCi3V^T> ^b^^A^m50~900mM. #f * L < {4600 
~900mM, pH 6~8-e&& 4 9 &*f£*W* ^«5o 
[0 0 4 9] 

• /Utny- (Current protocols in molecular biology (edited b 
y Frederick M. Ausubel et ah, 1987) ) KIB*W>#ifc*, S**-C&filO* 

[0 0 5 0] 

0 %J^Jb. L< {4 9 0%£JLt, #{C$f£ L< i49 9%Jil±07 5 
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[0 0 5 1] 

i&kw v ^ k \z & # & r ^ y BffiByj £ * v» -c — « o r * y bi 
^Kfciutw»wrai>o««6**-r*R>)^v»r, »t l<«, i~2oi@s 

m^^^t^-f^o x, ^'j^fK© r«iij tit, *tiinm mm <o 

[0 0 5 2] 
[0 0 5 3] 
[0 0 5 4] 

*?u Y~?7* 1 — PEGfe xV^ fn,fl/-y 3 ^ T i Fife- 
5^ o 

[0 0 5 5] 
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[0 0 5 6] 

*V j em<DMJ&&)&M-fv*:-?-t LTii, enoA ^n*-*-, pgkA-/n^e 
&UHefi7 p n*-?-^&W&-trtnii*£o 77^;v¥;w • 

[0 0 5 7] 

5££*L&4><7)-T?te&v> 0 Hi&Mlwfctt^>#^^^{i> JifB^Curren 

t protocols in molecular biology (edited by Frederick M. Ausubel et al. , 
1987) teflB*3:h/CV»*;£tfcfcfl£ofco 
[0 0 5 8] 
[11*6011 1 ] 

(1) mtt^^^&fcHT- - ^ Kn*-if>aMK^OJR» 
(1-1) A. oryzae ^ J: ^fe^if/y^f ? 

tt^7Xf 7^tLT* 8 'jyfV>t^v^-f (PBS) * SIR U PBS^ v ;v 3 
'ymmHtfrf- (80 IlW^y-^^gV OLX-07527 £JB</»fco t£H 
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^Aspergillus oryzae RIB40 ZM^tZo 
[0 0 5 9] 

[111 



10 X stock solution (pH 6.S ) ( /litter ) 



NaNO, 



KC1 

KH 2 P0 4 

adjust to pH 6.S with 10 N KOH 



60 g 
5.2 g 
15.2g 



1000 X trace elements solution ( /litter ) 



FeS0 4 - 7H a O 
Zn • 7H 2 0 
Cu • 5H 2 0 
Mn • 41^0 
Na^B^lOHjO 



1.0 g 
8.8 g 
0.4 g 
0.15 g 
0.1 g 



PBS emulsion minimal medium (1 /litter) 
upper medium 



10 X stock solution 

1000 X trace elements 
solution 
PBS emulsion liquid 

1M MgS0 4 
agarose 

lower medium (1 /litter) 
10 X stock solution 

1000 X trace elements 
solution 

lMMgS0 4 
agarose 



100ml 
1ml 
10ml 
2m 1 



100ml 
lml 
2ml 
IBs 



pour the medium on the lower medium 



(NH^Mo^ • 7H 2 0 0.05 g 



[0 0 6 0] 

#tStzI£PBS KMfcLtzW:&^3<%ifo (PBS emulsion minimal medium) 
(O'T^^i^^^Ils^I (A. oryzae, A. sojae, A. kawachii, A.awamori, 
A. niger, A. nidulans) Oft^JK*** H37t1?7BH««Uo ft 
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^^PBSSrBi— ©^*Wfc Lfc*^fc#*g»5mlfcA. oryzaefl&?«»fc*fciftKO 
^XlO^/ml^* £?*tmU 30"CT? 5 B B«*&*Lfeo 

[0 0 6 1] 

D»*] 

@#J&*T?tiA. oryzae, Rtf A. sojaeO*fr&fc, 3c* N $J 1 • 9 c mStMi) 

1. 5 cmipgOhalo^ «*S*tfc (HI (A) ) o X. A. nidulansT^halo^ 

fifz (mi (B) ) o £thb<DZtfrb, A. oryzae f^T^^^^^M 

[0 0 6 2] 

mt*> ^^^T^x^y^LTPBs^TCt^^mm (p la) zmm 

Ltz&tgm&K&^X, A. oryzae '^©^WU: 0 *0 

as* £02 tw^-fo 

[0 0 6 3] 

( 1 - 2 ) DNA^ ^B7l // f tfflv^Haa^flB*f 

( 1 - 2 - 1 ) OTTotal RNA Oil 

[#»]. 

OTotal RNAOWfiKti, Sepasol-RNA I Super 4 f- X ? 0* 

) ) *ffiv*fco 

■^^^2 5.^113 JiTpLfeo 
[0 0 6 4] 
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C source Succinate 1 4-butanediol PBS emulsion PBS pellets 

the quantity of lOg 10ml 4.3ml 100g 
C sources 

the volume of cultures 150ml 150ml 450ml 1500ml 

cultivating times 24h 24h 60h 120h 



[0 0 6 5] 

500 ml #^^t#H^"7^X3!*|^Czapek-Dox i£i&150 ml K fcm&tf 0. 
5X107 iffl/ml fcfc* i ^^ISt^ifL, 30*0 "C 12^f K^L/c 0 
= ^n* (CALBI0CHEM) till, ^mTK^^^^^TK^*^ 1 ) lfcv»fco 
>T<7)@lRLfcm£> PBSHS^W K PBS^-^;Vv3>, =r/\?Bi, 1,4-7^ > 

t^ft^^^u 3Qxx*ms&m*ft* 

ofco ^*B#f^{iPBS pellets {±120 Wffi. PBS^^Va>t±70 fl#H> =^ 
*g**±12 BSHU 1,4-7** > v*- ;W±24 ftffl k L/Co «*»T^, PBS ^ 
;v^a>, n^Bfc, 1,4-^ 5 9 * £fflv>Tm#^II] 

f&iOSepasol-RNA I Super £A*t£50 ml#?-^-y&~^ ^-^"ffi / ^£&#L 
^ $C L < it#^mia-C5^^Scfi L o Sepasol-RNA I Superb 1/5* <D ? n n * /U 
A^UDx.. «£<»£L*:^ SfiT?3#»CttLfco lO.OOOXg, 4TC-C15flT»'frb 
fclk 7l<Ji£15 ml#^^--7*^L|SI*<7)7KiaSimi4 , 7^^'-^ * ^ Bn *^ 
A (7x;-^DD*W = 1/1) fciD&S'frflU 12,000Xg, 4X^10^ 
»^LtK»«:SU015 ml^^-y^L^o &jt<Ds( Vfu/lS -JUitiax.m 
ffi-eftttl0#Wft1t1&l2,000Xg, 4 , Cei0^^L. 10 ml<?>70% 

x^y-;K*V>^^o JHf£t£> iti^DEPC (diethylpirocarbonate) &StK 
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[0 0 6 6] 

(1-2-2) mRNA <D*»^ 

mRNAOflKRKJi^ Message Maker (Gibco BRL) im'^ito 
ffiS^fMiMessage Maker ^v-o-TM^ofco Total RNAi 1 mg 

[0 0 6 7] 

1 mg Ototal RNA£15 ml#^i-7&a.8 mlOEPC&STk&ffi^T? -f )VT 
y-f (&iftj£0.55 mg/ml) U 65^53^ MIU tKJi^T^L 

fco 5MNaCl £200// ± < 3f#^oligo (dT) Cellulose Suspension &1 

miasm u zim&Lizfe, 37vx-io^m^>^^^~yvtz 0 v*?**^ 

V >VKXfr-7*7 V^*-T«iL£Jo;fc^ t-V <y :/^Afr*:3 ml^Wa 

sh buffer 1 ^v'J>yT'fo^ 0 '>'J>»t^i<IIU 

- LtyofZo H&O&ft £ 3 ml OWash buffer 2 TMt & o 0 3fc K 65X: 
IC^L-CJSV^cDEPC^StKI ml£>"; >^-Ciftv>±»f, <fc < 15 ml-f- 

a-7i:#lffiL/: 0 DEPCMtKI mlt?^mt/^ i&ffiffc 1, 

2000Xg N 4'Ce3#W|jl'frU oligo (dT) Cellulose Suspension^ 0 Bftv>fe G 
d<7)_bfif**j2 mlKJtU 5 mg/ml O^U 3-r>iSifc£20/K K 7.5 M ft»7V 
^e-^A ( P H5.2) *200^1inx.tm^-U K^a-TWK^&L 
. 2#*o*?fr^^y-^*inx.> -20t:^T— BfeJ.*y-;H£f££^T&o*:o 12 
,000Xg, 4r-C30^^at'C>L^m> jyt**TC75%.x* / 'J Lit. B. 

[0 0 6 8] 

(1-2-3) mRNA<7) y^<V "sf 

ffimtfwmRNAOm^-feS^^^^^ 1 ^ >^iiCy3-dUTP> Cy5-dUTP (Amersham B 
iosciences) £rffiv>7t 0 
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i7^ > /K^7f mRNA 0.5-1. 0//g-, 7 > >f -r- (9 mer) 

(2^g//ul) 1/iU oligo(dT) primer (12-18mer) (0.5/ug/^ D > DEPC4M 

7R^inx.io^ it Ltzo 70x^1053^ b ^Kio^fteu 

, C^&S&KBXFirst Strand Bufffer (250 mM Tris-HCl, pH 8.3, 375 mM 
KCL , 15 mM MgCl2) 4^ U 0. 1 M DTT 2fx U 50XdNTPs (25 mM dATP.GTP.CTP 
„ 10 mM TIP) 0.4/z U Cy-dye (3 or 5) 2fi U Super Script II RT (200 W fi 1 
) 1.5/zl *to3L\Z'<yf-<t >^^i^m#^i42 < C-eiB#F^^ h LMM 

o -e^WSuper Script II RT (200 M/fil) 1.5^1 £fl|];UI£#U 42*0, 1H# 
RU 70r,1053\ 37*0,5^ >^r^^- h LfcSL RNase H (10 U//z 1) 0.3^ 1 
mix.. 37tU5$K 70^,10^^ >**^->L*RJc?iDRNA«r^$-fr^o ^ffl<7> 
^^-yir^L/cMicrocon-30 7 ^t^OJIil*^*?* (0 3) T*Cy3. C 
y5""e 7 ^VL £2S^U .300// lOTE fcimx.. 10,000 g M^20:frP B 1^l> 
SMSLfco #E400/z lOTE 000 g MffiT?205frW$i'friftffibfco 2fcKHu 

man Cotl-DNA (1 mg/ml) 60^1tTE 300^1 ^JSJDx.. 10,000 g ^fi-C30#WJI 
'blJkmLtzo Microcon-30 <D% y "/fc^O ttt U ff Lv»^.3.-:/fc*3 U 
, 3,000 g mffi-C3^-|WaE^LT*y yfOv^ifc &® JfcL fco d tt*TET*28^ 1 
C7^;V7 7'/l^t, yeast tRNA (10 mg/ml) 4/* 1> poly dA (1 mg / ml) 16 
20XSSC 10.2^ U 10% SDS 1.8^1 &;&nx.*:o Z.<Dm&foGOpl Srl^W 

[0 0 6 9] 

(1-2-4) ^-f"/'J^*-*>a'A Jfcffi 

A. oryzae <^>2146'(®OEST^ n - > LfccDNA vOnTV'f (If * / 

OHO £) )%fflV^c 0 fr*??**—??* (25X50 mm) (iMATSUNAMI 
Ofefc) $4&ffiV>fc 0 ^4 7V ^-tr-va yft*L V HiArray.IT £ffiv>fc 0 $ 
7.^-^^ — fi?#fteAxon 1±i£ Gene Pix 4000B microarray scanner \ZX^ M 
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itfSWiAxon 1±§£ Gene Pix Pro 3.0 software package ££0* Mesia Cybern 
etics }±i£ Array Pro program %M^fc 0 
[0 0 7 0] 

nfrti2&\'Sft \ <7)3XSSC^^TL/Co ^>fru^«tf— >3>»455t: 8B#f3 

, *7-f K^?**2'XSSC / 0.1%SDS lift \^XWL*¥X*-f\Z*? < rt 0 Lfco 
glJlC^#L^2XSSC / 0.1%SDS *T?5#MgfiKT«»L;fco U^X^ 40*0 K: 
#SLT&£0.2XSSC / 0.1%SDS *-C5#H«S:Lfc&. 0.2XSSC *fc3#l« 
m«b^o 300x g -ei#W$frfcU J*?^ K^?*«>3ic#fcIfcv>;fc8L ^ffi^^T 
^ofco 3>hn-;v OMl* s t>^^ (PBS K PB 

^to£5&SbTV»;&»^ttSu3PP5 hSu3PE5 -C#feKffrfeU Su3Bu5 "Cti 
#£<feri s &v^<7)-e&& (13 4) o iot, Su3PP5 £Su3PE5 -e^feKS&fe LTV* 
aafig^^fe. Su3Bu5-e^lc^fettv^jt<£^%ML5li> PBS##B# 
HflWIW^Siab-CV^iMKTtttSlfLfeo fcfc. Su3PP5 . Su3PE5, Su3Bu5<£ 

JSL (Cy5 / Cy3) 1 ^^Lt^ 0 
[0 0 7 1] 

[fif*] 

Su3PP5 > Su3PE5, Su3Bu5<7)DNA-v 4 Ott*fcflMlfcWfclWf'f * 

JZ3981ri s > Su3PP5 fcSu3PE5^<*>*3N&K$frfeL-CV»;fc (El 5 ) o ft> > 
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OTK***Lfc4H(*tt. «fi?H«* (Cy5/Cy3) *>JfcT***>LTV** 
o ^f^liavhn-mSo ZCDZtfrh, JZ3981#PBS#fl*l~H*>** 
^•CfcaCfcri^Sttfco ^i:i<7)^n->t:^t, Aspergillus oryzae E 
STt*— * ^ - * (www. aist. go. jp/f f db/index. html) Kttt & BLAST* v h V - 

[0 0 7 2] 

( x _ 2 - 5) ESTt*- £fflv*fcJZ3981<£>^ 

A. oryzae EST^-*^-*fc**LTHLAST* 7 >7-^t-^*fflv»T, *B 
rattOiftv^n-^fflffllSr^Lfco JZ3981 iiEmericella nidulans ORODLET 
PROTEIN PRECURSOR K4e-57, Aspergillus fumigatus C9HYDR0PH0BIN PRECURS0 
R K 9e-57 <^>ffil^te^^ Ltz 0 2hK, hydrophobin (^4 Fn*-t'>)^§ 
jf-StLX^ZS^n^XTJ icO^n-XiA. oryzae ?>h 

ydrophobin 4 Hn * - If (hyp) tAiit <bfrt%-ofz 0 
[0 0 7 3] 

( 1 - 3 ) ^BA. oryzae^ Kn*-fcf >stf5?- (hyp) O 
( 1 - 3 - 1 ) JZ39814)tt*EE!«>J!Wf 

EST^ n - > JZ3981<7)EST'If *ii«P^E^JO*"Cab o fcOT. JZ3981tf)£3»E 

ABI PRISM 310 Genetic Analyzer £ffiV>T v— ^^>v >^*^tf^o^ 0 
JZ3981 4// 1 
M 13 Universal primer (F or R ) 4/z 1 
Terminator Ready Rea ction mix 8// 1 



[0 0 7 4] 

±.&<D£7%EU&%k*ftML, TaKaRa PCR Thermal Cycler PERSONAL (SMstC 
#0) KTPCRRl&SrfT&ofco PCRKJ&^fefrtt 96X: 3fl\ 96*C 10fl\ 501C 



DDW 



up to 20// 1 
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553% 60t:443-£30cycle*:Lfco PCREJS^ ^ ->WtlR*fr*ofc&, lo 
ading dye 15 a* HC»» L3^M«t?» LfcOt>. ABI PRISM 310 Genetic Analyzer 
&C#U ABI PRISM Seaquencing Analysis version 3.0 "CM*f Lfco 
Dfe*] JZ3981#VW KD*-tr>^>^S*'&tpit*5teL^: (06) o 
[0 0 7 5] 
2 ] 

( 2 ) 4 K n * - tr 5&SJM«> 

(2-1) Simffi'W Kn*-ii*^M^7^5 KOflUfc 

^7^5 KfcflWfiLfco mmi&^ffl^^^-^*>^PNGA142 

) p. 534) o >W Kn*-VTV<^«imt*tifll^W^n*-^-^>^S^ 

^■BT^-e*>&^*> S&afcT-^Jt^KBlftafc 1 ?- (hyp) <0_LsiLKenoA promot 
er «rlk^$-frfepNG-enoP-hypS:^*Lfe (H7) o 
[0 0 7 6] 

#ttftM£»3£> ^MU^W^M^. (tfe) > Boehringer Mannheim W^IF*! (M 
) , New England Biolabs O-feOfcattJB^fco 5 VQ** 

fflv^ #HifJ9 0^v^l)121t:, 20^^- h^WTTMUfco 

(Dm* 

*M (Escherichia col i) ttXLl-Blue(Stratagene%t») £ffiv*fco »L*ttA 
. oryzae RIB40&ffiV^ o 

m v * « - St ratagene*±OXLl-Blue$sft<E> ^ ~zj-T )V\z.$£otz 0 
1-4-1) pNG-enoP-hyp <7)#H 

r*mj 

^^-tLTti. enoA promoter £^-£fpNGEG-dl (Toda T. et al., Curr. 
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Genet. 40:260-267, [2001]) fcttffi Lfco >f h **trJZ3981 (pSPORT 1-h 

7-i) frbim*&wzo 

[0 0 7 7] 

pNGEG-dl, pSPORT l-hyp&* £Xba I tSal I K <£ «3 SJBf Lfco 

^*-DMU >f MJNAfc * fc, 1|lillR*3fc-e^fci8Sr Lfclk Tifu-X 

WmZtiXUKQi U (366nm) UVTT»DNA"7 7 ^ > h *IW 9 ffl Lfco * 

<7>^> prep A gene (Bio-Rad-Laboratories) ICTDNASrEiRU ^*-DNA, 
4 hDNAh Lfco 

^ ^-i/ 3 v^J^ipgLfc^^-DNAfc-f >iJ— hDNA, £*>fcT4DNA 1 
igase (GIBCO BRL Lifetechnology) . 5X ligation buffer (250 mM Tris-HCl; 
pH7.6, 50mM MgC^ 5mM ATP, 5 mM DTT\ 25%PEG-8000) > »W*-C20/£ 1Kb 

i6r-ei6B#^^ic:^^v:o 

9 ^_- >3 ^fgio ^ 1 IU0 ^ 1O10XKCM (1 M KCK 0.3 M CaCl2^ 0.5 M 
MgCl2) > 7 ^1 O30%*°';^f-V>^V 3-;V (#6000) > 73// 1 C^BtK* 

-t^iioo^i Jn&«**K:«#u *«f-e20$5-w. g^r^^iOT^mttL 

£ 0 200 fit I <0 UBmiPgl&Ztnz-, 100 /ug /ml (DT>^^V>^ 

in L ^lb¥^% * # > 37r -e— Bfci&# L o 

100 //g/ml OT^tfv^^^^DbfcLB^^ttltcfiimL, 37t:t?— ®MWl 
*&*Lfco 1.5 ml 0^*?R*2 ml^X7^> K;V7^i- < m#LT15,000Xg 
-Cl^Wjt'C^SIL. ftJ^fclOO^l Ozlt^LfcTEG (25 mM Tris-HCK 10 mM EOT 
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A. 50 mM Glucose, pH 8.0) U £*UC200 ^1 <7>0.2 N NaOH-1% SDS 

£*I]x.'Cfft*tf>fc}K#Lfcfe, 150 fi\ <D3 M NaOAc pH 5.2 £2jQx.T?££- Lfc 
0 itt* 15,000Xg-C4 ■C-C5*IW*'C,^«ltJifll*IIIJRU50 ^1 <7)y^y- 
;V . ^nn*W • >fV7^V7^3-;v (25 : 24 : 1) SriPx-T^cL < 3f#L 

i5,ooox g , &&T?5frm&>bfrML±m*mMLtio z<Dmm^-2Q V 

•e2M*Lfc900 ^10i^y-/W«rinx.T-20 r-ClO^raScmm, 15,00OXg-C4 
TCt?5^H3t'C^«IU/io tJfciR«:500 ^1070 / V >X L£<7>*>> 

*SftKRNase (100 fig / ml) Sr^trTE (10 mM Tris-HCk 1 mM EDTA 
, pH 8.0) 50 fjtUzmMLfZo nhfitz-f^^^ KfcXbal fcSal I TMSOBr^ T 
# n - 7s £ a *) # XBfM-^^t > pNG-enoP-hyp?>^J& ZmU L ^ 

o 

[0 0 7 8] 

(2-2) Fn*-e>i»«M*>»»iE&- 

fflvs ^®^m-t^-7°7^^ KDNA(±JLfB"C^t^pNG-enoP-hyp, pNG-enoP (p 
NG-enoP-hyp<ZVW KD*- tfVjtfc^-f >«9— h*S t- Srffiv* 
fco KDNAlO/u g£Mun I U Jg&J* i>)7x/-;V 

r^^/MF/l/* • *V-tf niaD300 (RIB40^fi3£Olg^l75g£it*fSi 1 (ni 

or , i2^iBwaw*L^o »j:^^7^^-tiwtiiu, m 

#&5(kl#<7>7t'k^- , 7*&c#u 10ml<7>7°n Mt?#?£(0.6M KC1 , 0.. 

2M NaH2P04 , pH 5.5 , 5mg/ml Lysing enzyme(Sigma Chemical Co.) , lOmg/ml 
Cellujase Onozuka R-10 (Yakult Phrmaceutical Ind. Co. , Ltd. ) , lOmg/ml Ya 
talase (TaKaRa) )**nx.SK»U 30TC90rpm , 3 B#H!«»L"/n J> -f?X Mb 
&£&fro7to bfcMIRACLOra(CALBIOCHEM) Ct«iiU li^^nf/ 

7* 3ooox g , 4*c , 5 frm&<bfrmiT2>zt-?Ttm£Lrmzo i.m v 

)V\£ h-fr , 50mM CaCl2 , Tris-HCl buffer , pH7.5£T3 UlT'n f7 p 7^ b 
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fcffijfrU 3000Xg , 4*C , 5 ^Hiat^«i-*it-Cit*fctT»/io 
n h£lXK)94i7n b^7^ h/mlfcfc* -fc? K1.2M v;Hfh-;V , 5 

OmM CaCl 2 , Tris-HCl buffer , pH7.5 ^JBiBLfco 7n b7^X hfflftttlOO 
^ lKffiiE<*>J&l«Elfe/i!7?* ^ KDNAi&ifc &10 M li:12.5/£ lOSol I (50(w/v%) 
PEG#4000 , 50mM CaCl2 , 10mM Tris-HCl buffer , pH7. 5&2JI]*- <fc <iI#U 
7K*-C30 ^WU:, *fc£<a&#fcfc5(tol#oS'C,v^*-7i::^U lmlO 
Sol I fciniUi'frbfclk 2ml^l.2M V/Ufh-Jl' , 50mM CaCl 2 , Ttis-HCl bu 
ffer , pH7.5£fln;L£ <m&Ltz 0 55VKWL#)X&^tz Czapek-Dox 

h~7°?X YmmWi^UU^m^L, Czapek-Dox«^%^m® Ut^o -?-Of£ 

, 3or f^^^-r^t'e^t^o 

[0 0 7 9]- 

JffrJ-^jfcgU B&m^ftgL^mZfrZt *K 0.01%(v/v%) Tween80KJi^ 
U dOHvi&^ilU Czapek-Dox«^%^tf 30X: "Ci£#1-& - £: £l£ 
0^t#flaT-^^^-^o/Co ^itT-^<7)5i^tt Hondel &(^PCR&)& 
^LTi3C:^c.^o e^it^t 200^1 <D YPD igWAo*: 1.5ml 
nfa _^ t: ^^^ n t, 30X) -C 40 HtlHP&aBLfco «»ffc*§fLV» 1. 
5ml #v-f ^n^-oL>-^lC#t> 50^1 O/n b7°7^ Mti&ifc 0.8M KC1 , 10 
mM ^jc^^ , pH6.5 , 2.5mg/ml Lysing enzyme (Signa Chemical Co.) , 2.5m 
g/ml Yatalase (TaKaRa) ) *Unx.T!Bi»U 37t: -?-H#WJfc1t U WfrMS. 

±*Jtnjjc*L*flt*ifciR$*feo z<o±.msp\ *mmt l-cpcr okjs^k: 

fflv^ 0 pNG-enoP-hypOJ3^PCRffl^ > /7'f-7-tL-C5' -ATTCGCGAAAATGGTAGCT 
CGAGGA-3' 5' -GTAGMTCACGMTGAGACCTTTGACGACC-3' W2i^^^ 
WT-Kfc^JfcU pNG-enoPoy^ <i~?—h LT5' - GTAGAATCACGAATGAGACCTTT 
GACGACC-3' £5' - GTTAGTCGACTGACCAATTCCGCAG-3 ' (7>2®<7)* V =f^ * V**f- 
PCR ffl^ftfi PCR Thermal Cycler PERSONAL fcffi^fc 
o f-f 73 > f n-;vi: L^T'y^ 5 K DMA 

t Ltz 0 P NG-enoP-hypOiifiSJS*± 95*0 , 3 #IW»fS DNA £&teU 94T: , 
1 frffl , 55.5-C , 1 ftm , 72V , 90 #W««F*t-*-»M 30 
fc££of^ 72t; , 95 #m-C^tt**-£41C -Cfia^Ufeo pNG-enoP£>i# 
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WRjE&t±95 , C , 3 fr®mM DNA fc*ttU 94TC , 1 #W , 571C , 1 #W , 

72*C , 90 ^ra«#"r&-9-^^>W 3 Sr 30 72V , 95 # 

We^#S$*4t: -C«#Lfco PCR iiWit^T^n-xm^ 
Uii:ttU^i^ *yf "/a > h n |W| cttK PCR gfrtf-oif «6ri«BS 

iftfc'W Kn^-eva^OffA^tL^BE^J^^^K^tt, pNG-enoPfct 
[0 0 8 0] 

XltV^V^f (pNG-enoP) & 200ml COYPD i£:Wl ( l(w/v%)»#^*^ , 2 
(w/v%) ^7"h> , 2(w/v%) ^*;v=r-^) ^2500flaT/ml jftjStTMMU 30*C 
, 24 mfflMWg^L'ffy *7 <( ;w*--em#£i&tU **±»«r#feo 
_trf 1ml tcMLT 1 <7) 100 (w/v%) > V * nuf^&in*., £ < 
Lfc?£> 7k*K 12-16 BfWifcltLfco *ty-ffr* 15000Xg , 4X: , 20 fl-H* 
^»L±*«r^tw|Sfev>^^ itiRS: 15// 1 OSDS<b»«t (0.063M Tris-HCl 
buffer , pH6.8 , 2 (w/v%) SDS , l(v/v%) WW^fi^-A', 10 (w/ 
v%) ^'J-fen-;l/ , 0.05(w/v%) yn*7x-;-^HCiS#Hfc* 

<7) SDS-PAGE t PVDFJR^O^n yf-f Schagger <b (Schagger, H. 

, et al. (1987) Anal. Biochem., 166, 368-379) O^F&IC X^tztf^tz* faWlffi. 
it, 160mmX160mm, 1mm W-<D CO Srffiffl U *^ 10mA — 5fe'Cfti&£|JI$&L'9-> 
•7><7> ^* V -t n - )VmW^MiWL^>^m * t tz t £ 5 t»m4Ri»»«rJhie>fc 
o *$C*»L^^VSrPVDFKtc4E^L, FVDFfflttJ: «9 14.3kDa 

y^^^LPPAS T?Jb«K aLfc'W Kn*-Tf> EST ? n - > co^SE^J 

K n * - e y j&sfiie £ tLTto % tz PVDF Jg| t'^i - Z> tmW^ CBB 
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&mm \t* <omm,mm <D&%t> -r&m j k n * - *r > tea* l 

TV>&£fc#?fcK$*Lfc (HI 8) o 
[0 0 8 1] 

ft, ^7^^ KDNA (pNG-enoP-hyp) -CJ&KfEBI 3 *tfc >W Kn*-lf>'lS5# 

(fUrmiTB l«ll) 14^1 0j§4 HtttfT'^ftSfrL, ^K#^-:f 

ERM P-1 9 0 5 5*#4Sfltv>*o 
[0 0 8 2] 

[0 0 8 3] 

(3-1) 7^^;V^^ • ^V-tfft* PBS (^'J7fV>t?'>*- H # 

0.5 x 106 fllft^/ml fcfc&J^fcT-X^^V* • RIB40 J&TMvf 

500 ml #=£"7 7*=i|*3<0 100 ml <D 1 (v/v %) PBS (H8ftffi# 
TO m— (D^mUtVti Czapek Dox (34 jug/ml ^7A7x- 

n-;v)(Nakajima, K.,et al. (2000) Curr. Genet., 37, 322-327) KmuLtz 
o mm 30-C, 125 rpm, 5 BH«f*Lfco MIRACL0TH (CALBIOCHEM ( 

smmm) ) crtau ^-<t>?§» sooog, 4°c, 20 #matofl*L»&*t 
f:±i^wtttfc. mmmrn- 20% t^oh^si^Mr^*-^^ 

fciniLfclk 8000 g, 4r, 20 ^HIIX^ItL»?>*LfcJi?tlI^«:#feo ±»® 
10 mM PH 8.0, 20 % |^«IftT>*-*Afc"C¥«f 

ttL£ Octyl-Cellulofine (£lfc«HH) fcttU WMmfr* 20-0 % flgftffi& 
T^-t-^AOittmiftK^E^iS^til^-fr^o 5-HL^#«t^*tfr 0.1 (v/ 
v%) fc^^iol* PBS JMfc«**inU 37"C fcTfl&ifiU ^^^S^I&T (P 
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mm.®®., ph 8.0 uttLtawu mmmmzx^mitLtz deae-toyopearl e 

50S C*V-) KttU 0-0.3 MNaCl OlK*Aft*BKJ: •> 

igffiS-g-fco Wfe^iSttH** lOmM MES &iff%, pH 5.5 WLtSt U 
l^fft^"C¥Mtt^ HiTrap SP ^7^ (7vyU7 7^^7 * 
T?) KttU i&*Ikfr£0-0.3 M NaCl <OUBMB.^^ * *)$SfcB3*fco # 
fe*LfcJ&te®#£ SDS-PAGE (Laemmli, U. K. (1970) Nature, 227, 680-685) 

* PBS 5^1£Sfffi3^p n n£ Lfc 0 
[0 0 8 4] 

( 3 - 2 ) PBS fl-jsmssortwr ^ -> miB^J^^ 
±mx^btitzmwmmm%L (0.4 mg/mi) 250 ^1 kmlx 200 ^1 o 100 

(w/vX) #H;*nnffem&inix., J:<«£-Lfc», tK*^ 12-16 Bf^ttb 
fco "9->^* 15000 g, 4"C, 20 flfliat'CriMU J:«f4:^fcBfcv*fc&, it 

JR«r 50 a«1 ^ SDS '°- 063 M h ^^-ttBMMt*' P H 6 - 8 ' 2 (w/v %) 

SDS, 1 (v/v %) 2-^;V^77 P h^^/-^, 10 (w/vX) ^'j-fen-;l/[ 

»BKW&+fc 5 ^Ktttt SDS ftfcfcifcv^ itL«r^>7-^»*fc 
L/Co V8 ^nfr-bli 16.3 //g <OV8 ^nf7-€«: 25 ^ 1 <D 0. 

05 (w/v X) 7'n^7x;-;W-, 0.019 M Mj pH 6.8, 0. 

6 (w/vX) SDS, 0.3 (v/v X) ^^"/F^^-^ 3 (w/v X) ^U-fen- 
>HC**3-£fc*<D| fcWURLfco J£M£*> SDS-PAGE fc PVDF JH^O n <f 
•y?<r>-)5mt Schagger bntt (Schagger, H. , et al. (1987) Anal. Bioche 
m., 166, 368-379) ^ofc 0 160 mm x 160 mm, 1 mm J?<PftI&*frH£ffi Lfco 
50 //l Wt>7";viiit7x;H:77'7'fU S&K 25 ^ 1 O V8 -fuy-y 

-^mm^mmLfzo mm 15 mA -src&i&*H*&u &m (^^7x/- 

1 B^EcfiU r/urt-CO V8 ynxT— If^i&K^^H*^-* 
of:, -eoft*jR»aft*WHU &lM£r;vft<£>* PVDF Ri:R?U 

fc 0 PVDF BthJ: J) 7.9 kDa, 10.3 kDa, 11.9 kDa <Dmfr*® v&£> *<Ot$ 
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T5 ,/3fcS87 3 7lfeIB^J<&flP#f*££fcofc (Matsudaira, P. (1987) J. Biol. 
Chem., 262, 10035-10038) « 10.3 kDa. 11.9 kDa <DT 5 J *SroT 5 ym@£^J^ 
»*ftfett*. W%#fc7 5y5fcSMU»K AQGLFEQAVSx trfcofco ftfc*tfc7 
= y^@B^!]lc*J-t"C National Center for Biotechnology Information (NCBI ; 
http://ww.ncbi.nim.nih.gov/) OBLAST *fcSS (Zhang, J., et al. (1997) Ge 
nomeRes., 7, 649-656) OTLtftPl^iftcfe^*. TX^;V^ 

• *y**Ojg&1-&*^--t?OFW7 5 -/B&ByiJfc— gtLfe (Ohnishi, K 
., et al. (1995) FEMS Microbiol. Lett., 126 (2), 145-150) o 
[0 0 8 5] 

( 3 - 3 ) PBS fmmmm.te=?- &&&&&& DNA<D^n-~>^ 

pbs fffiwmik<x = f'*'£trmLib dna *jm-t&fc*>£- > t^**?** • 

*'J-if<?)®&<J: DNA ^PlLfCo 0.5 x 10& tiMS^/ml JidJ* 

T^.^^^^ • *W RIB40 JSfflRBft* 500 ml f=^77Xn^ 100 
ml O YPD WLWSgnL ll (w/v %) 2 (w/v%) ^7^>, 2 (w/v %) 

Kmnistzo mm. 3or, 125 rpm, 16 B#inraf#Lfco 
-2or iz?§^Lxi3^tz%m^fe*x*t, ffi.feB.mz&^~?&ffiz j £, 

v>f «K 0.4 ml O TE (10 mM hy*-ttHMtME, pH 8.0, 1 

mM EDTA) «U:li |2 (w/v %) SDS, 0.1 M NaCl, 10 mM EDTA, 

50 mM b'J^-t^tff, pH 7.01 & 0.4 ml inx.T^o < Difc#U ^ffiLfc 
15 dHMSJtbfco 15000 g, 10 «-Bia^*UT±»«r«fbvU.5 ml #"7-f 
^nf-oL-T-nniiDit^o 7xy — ;v • ^nn*w • 77 5 ;i/7;vn-;v ( 
25:24:1) £^*tlD;U #o< iJ^-r£±Tfctt#L;fc&> 15000 g, 5 #W 
S'MM£LT±ifr£*rLv>1.5 ml ^n^-^miRLTto -20X: KJfr 

^L/c^*/-^* 2.5 ^**Px.T, -20°CK 10 $HMMIL:fc&, 15000 g, 4 
r, 15 »Wat^»L±?»*^^»*itlR*#^o ztJRSr 0.5 ml <Z> TE 

5 //l O RNase A (10 mg/ml) ?#?££#[]X-. 37*0 IZ 30 Mil 
RNA fc^Lfco 0.5 ml ©7x/-^ • ^ODW • 77 5;V7^3-JV 
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(25:24:1) £Jnx-> *9>o< «9 ^o.--/*±T^tl^L^, 15000 g, 5 #ffl& 

? 1 @m«9^L^o 0.5 ml w^nnW^V75W3-;v (24:1) £ 
imx.. ^:a.-7&±TKm#L£t£, 15000 g, 5 fl*H»'fr#*LT_L 

$&fcfrLV*1.5 ml §-r>f ^Df-jt-ytC|5IJRL^:o 50 /i 1 <7) 5 M NaCl t 1 m 
1 o^jL^y-;v*Jpit. -20TCK 10 ^tfl^t, 15000 g, 4*C, 15 #H 
^#«L±»fc*£fcIfcSifcIRfc»fco 70 (v/v%) 3-9 J — DNA £^ 
LT 15000 g, 4"C, 10 «»W«^ltL±flt«:^^lfe§itJR*»^« tfc«* 0 
.1 ml <7) TE tlil, £*L£grfe# DNA j§ffl[fc Ltz Q 
[0 0 8 6] 

K (5' -(X:ACMGGAC^mTGMCM(Xnt^T^CC-3 , ) fc. BBfilO^f-?— ^fit^Ftt 
30 m.m-hKk*')**?^*?-? (5' -CCAGGCAGACAAGATCTCC 
CACGGCGCAAT-3' ) fc'&JSLfco CIO 1 fto^'fv-t? h&fflv^ *fefe# D 
NA SramfcLT PCR SrfcdfcwiHfwW 7V ^ > a >07n-:/&J* 
fl(SL/So PCR ffl^gfi PCR Theraal Cycler PERSONAL (SSit) &ffi^fc 0 
# DNA i± 100 ng ffiv*, * 0, J ;* 7--*rti Ex taq polymerase iR^it 
o JMWUStt, 95^, 3 3»m*a DNA MSftU 95*C. 1 60*0,1 frm 

. 72<C, 30 tytotim-fZiM ?fl>* 30 t^^^^^o^I, 72*0, 1 

4r-e#^L^o #e>*Lfc pcr ***stffi'£T#'n-*y/i/m*c 

[0 0 8 7] 

>^tC N NEN RandomPrimer Fluorescein Labeling Kit with Antif luorescein-A 
P (Eizo Diagnostics, Inc.) ^Iv^ttf V/W ^'J - v 3 > t n n - 

rv*^-!?— ^aJ'fciJCfcofco Sfc^&teJBLfc SSC &f± 20 f£a& 
JS (20x SSC) (175.4 g NaCl 88.2 g Sodium Citrate Dihydrate 
L. 1 1 K^fr^itzfe, V - rtf 1 1 ^) ^ItifitM 11 

jRL^tOtfflv^, DNA 10 /ug £ 50 -a.-* Y<D EcoR V (S®3£) 
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(0.4NNaOH) jtr?*«*<0-g\ tfti:S< tt^t^^ 

ifrSJofcttiK; (ADVANTEC T0Y0) *^>-frr«««Lt?ffi?>*/io iO±^*ft^O 
R £50 ofc?*>f (Hybond-N+; T^v^A 

it$c£ 3 %C<D-&fz 0 Iridic 5 cm <Z>S5S Kat^Mfa, fiDfctfHirrt: 

o 12 «fW/nyfr/^U*i:, 4x SSC -e«fei£U 

[0 0 8 8] 

KrafiO PCR B.fcmz.M\^X 1/10 1<0 5M NaCi Z1m?LZhK 2.5 ft 

4<7)^^^y-;w*tn£, -20*C£ 10 isooo g, 4*0. 15 frm 

«^«L±*«r^l=»*ltiR*#^- 70 (v/v %) x^/-;H? DNA fcrfeg- 
LT 15000 g, 4"C, 10 ^K*^«IL±fl!f«r^t-|^^i*;jR*^o ifcR* 1 

^g/^ 1 J: 3 IB Lfco £<0 DNA *M 20 fx 1 £ NEN Random 

Primer Fluorescein Labeling Kit with Ant if luorescein-AP <D Random Primer 
s and Reaction Buffer Mix 5 fx U Fluorescein Nucleotide Mix 5 ft U Kleno 
w Fragment 1 j*\ SriDiU ^ytr^mOfi^U 371CT? 1 R#W&J&£ 
-££ 0 R)Sm> 0.1 M EDTA, pH 8.0 £ 5 fi \ Mk, 20 ng/ml hy 
bridization buffer j2x SSC, 0.1 (w/v %) SDS, 5 (w/v %) Dextran Sulphate, 

0.5 (v/v X) Blocking Reagent! tm-B-Lfcfc 7 n t Lfco 
[0 0 8 9] 

^crn ^f-f >^to^ yy"y > £ 2x ssc -c; u ?m 

y3Wt7 7i:f U 0.1 ml/cm 2 t & & £ $ ^hybridization buffer t&Wklg. 

50 ^g/ml Carrier DNA SriD*.. 60^ 1 B#HI«i&L;fco $cV> 

T 200 /il <7)hybridizat ion buffer fc:/n-*/fllifc 20 fx U Carrier DNA (10 

ng/ml) 35 ^ 1 £ W * n^i-r U HXTCt? 5 ^Ffl^Lfco tK 

ij^->f^f— > 3 >^y^ri*iojff«tfciS3ftU 60*0"? 16 B#M#iBL;fco 

^-fe'-va >siyyji VM*) ttiU 1 cm 2 y7 l 7>$>?zt) 1 
ml &±<7> 2x SSC, 1 (w/v %) SDS T*60r, 15 ^WtL<Sit4ii:i:i^ 
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Tr^U 0.2x SSC, 0.1 (w/v %) SDS T? 60*0. 15 ^WMfilfcttifrLfc 
o ^O^fimiaT^-l^ofeo 1 cm 2 £M >7^>&£f) 1 ml JJLtO 0.1 
M h V PH7.5, 0.15MNaCl + "e8fcL< 5#ffl«ft-r&£fc 

-Cife^-L^o ^:^5Xf'; ^y^rt© 1 cm2 D 0.1 ml 

m_h<7) 0.1 B b 'J X-^ftfft, pH 7.5, 0.15 M NaCl, 0.5 (v/v %) Blockin 
g Reagent 1 HiSiL^o ^:^7^f7^^7» 1 cm2 >7* 
7>&£I9 0.1 ml JJUiO 0.1 M Y V X-i£3a$tf&m%i, pH 7.5, 0.15 M NaCl, 0 
.5 (v/v %) Blocking Reagent, 1/1000 (v/v) Ant if luorescein-AP Conjugate 
b<OW&WL*-C 1 l^itt^o *<D&.*>"7?>*yL*)BL0.1 M HJ 
BBBSftift, PH 7.5, 0.15 M NaCl *T 5 ^Flf^ 4 itKSlfSifct^ 
frLfco 0.1 M b U X-mtft, PH 9.5, 0.1 M NaCl 5 fl-Bfo 2 0 

H ECF substrate Auto Phos (Eizo Diagnostics, Inc.) £ 1 ml tPx.. iE^fc 
T-e 30 fl-WRJS$*feo ^^^v^^xf^^'-y^^'JfflL^^i: 
4 B#ra&ftTt?J&ttLfc&> «3te^*f« (FLA-2000; FUJIFILM) KTflftfbfc 
o -f-O^*^ 1300 BOW rv^Xi-*/OK*«»ffi$*L3t 

o 

[0 0 9 0] 

2fefe# DNA 10 ,ug * 50 V<D EcoR V -e^MttLTtfn-* 

^;vmj^i*^b^v^^ n ^ K-e$tefe&. 1300 ^H^ftfior^* 

UV fiB.ltT"e^JJ)aiL^o prep A gene (BioRad) ^fflV^T DNA 

' ffiU DNA »fM-fcbfeo 

[0 0 9 1] 

friz??* ^ K pBluescript II KS+ DNA (Stratagene) 2.5 /xg & EcoR V 

^tzik, TW)7*X-7t?-1£ (SSKft) i:J:») 5' *3ioy >Bl«rBfe* 

TE K?#MLrt:*>tf>&^*- DNA LtZo 
[0 0 9 2] 
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DNA 1 /*g fcJfA DNA Erfi* 1.5 /ug * T4 DNA ligase (S 
i»ft)KJ: DNA fcifcfcftfco i«a« DNA ^ 10 ^1 £ 10 

1 <*> lOx KCM (1 M KC1, 0.3 M CaCl 2 , 0.5 M MgCl 2 ), 7^10 30 (w/v %) 
PEG#6000, 73 fx \ U 100 ptl <Dfc&ffimm**Mkn DH5 a 

(gMik) fcinx.* *MH- 20 5H*1> IMi: 10 ^WSfc* L^R*£&:fcJiraS8» 
f££#£o t^DV^>r9> (Hybond-N+; 7^^A77^y7 * 
f * 50 ^g/ml 07>e5/'J V*-&tr LB -eo_LlC^ 

K©m»m»^^t§. 37*c-e i6 mm^mLfzo ^yryy^m±^^o 

mtfL-WL*) 10 (w/v %) SDS K 3 ^ra. 0.5 N NaOH, I.5II NaCl 

K10 frm&L, mWLZB^fz^ 1 M h 'JX-tflft, pH 8.0, 1.5 M NaCl 
tftt, Slifcfcl&v**:^ 2x SSC -e^t^o ^ y^yy* 0.4 N NaOH K 1 

b#w»l 2x ssc -c^L^o z<n* yy^y^mmo^y^^ y<< -t* 

[0 0 9 3] 

^tc, 7C<7)*^*_h^^* 0 vx^ -/y^t;Vi:^^y7^5 K DNA Sr^-T 
^^m*e^#t^T^v^ LB WLi&%%i (50 yug/ml 7>t?~>i; y) i:ftL 
37t: ICT 16 l$m&&&*L£o 1-5 ml 4: 1.5 ml ^n^- 

rtC#L, 15000 g, 1 *Wa^lLf»*lffV^. B^^r 100 ^ 1 O TEG ( 
25 mM h n-ttfit, pH 8.0, 10 mM EDTA, 50 mM "CSSL 
„ £*UC 200 1 O 1 (w/v %) SDS, 0.2 N NaOH £ Mz-U*? & LtR^ K 

5 «tL^o $ ?>fc 150 fi 1 <Z> 3 M h V PH 5.2 fcflllx.©* 

^Icm^LTK^tC 5 ^BtifcfiLfco 10 M ffiUTV^fAl: 150 fi\ 

iDx-S^K^U 15000 g, 4*C, 10 frm&>kfrt&L±m*m Lvn.5 ml # 
•7^^nfa--/i:SL^o £*UC 600 ^1 O 2-7 p n/NV-;v?rJnx., £<rl 
&Ltzf£ 15000 g, 41C, 10 «-W5*^«lt±»*IStV^o 70 (v/v %) 

DNA WLt 15000 g, 4*C, 10 frm&>bfrffiL±m*$E;£K®-%ik 
WL*%tz 0 iJfcJK*- 0.1 ml O TE -C&JSU ^^^7^5 K DNA &fab Ltz 
o i^^X^ K DNA A DNA $m-4>*tSS5?!J£ ABI PRISM™ 377 DNA s 
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equencer Long Read (PE Biosystem) O^n hn-M:^ ABI PRISM™ 377 
DNA sequencing system (PE Biosystem) G-T^ffLfco ^^fp^> 7"^:*^ K 
DNA iZftXZtlfc 1334 DNA <D EcoRV MftBrJf fc»±, 7° 

Ki-***K5!I ATG i^f^ar/m, -T&fr-fc, PBS 
^^a^-O^R^^TLrv^COhnish K. et al. (1995) FEMS Microbiol 
Lett., 126(2), 145-150) o 
[0 0 9 4] 

( 3 - 4 ) pbs ^mmm^Mmomm 

Mi&O PBS fmmm&i*=?-£:&*G1r2>'77X* K DNA 5 fxg £ EcoRV ( 
^Si£)K-CMftU T3?fn-^y^«^acS&^U xfy^ynvO'f 
Ifefem UV IlfTt 1334 Ja3fe*t^?>**Wf>i-*§lJjffiLJto 9 prep 

A gene (BioRad) £/Bv>T DNA ^iBiU DNA WfJtfcLfco #tfctt 

HSfi^JtHc^VnTS 9— b*07 , n ; e-^-E^J (PglaA 142) fc^-t^-/?* 
5 K pNGA142 DNA 5 ^g &7"n*-*-K^J<0Ii:&fc*&ftllR»& PmaC I 6 

fflEM<r>mtx PmaC i (MMik) -evmtu ^:i»)7xy-^iHi> 

- )Vi£m.$m £ *3 £ o £1£ IE ML/:^^^- DNAfcifcfcLfco 

s<>7*?- DNA 1 ^g DNA BfJt 1.5 >ug * T4 DNA ligase (SM 

36) £ J: 0m^$^> DNA ^=Sr#^ 0 -<^S*§ DNA v#$l 10 ^ 1 t 10 
^ 1 <7> lOx KCM (1 M KC1, 0.3 M CaCl 2 , 0.5 M MgCl 2 K 7 p 1 <D 30 (w/v %) 
PEG#6000, 73 ^1 <DmmfcZm.&L> 100 /il OffKMi^^ll DH5 a 

(Sffijt) fciBx., tK*^ 20 53*Hk 10 #Wifc1tL^K4Eife*d&lM» 

ifcfc^fco %lK 50 yug/ml OTVtfW LB *5ygM&-hfc 

TcIISt^l^ 37*CT' 16 Btra^#L^o W03D^-«:fiMt:t 
»v», LB ifcfltf&tfl (50 M g/ml TVtT">y» 37*C 16 B#P^ 

»J&*L/io ^m^i ^Hm^H^'T^*^ K DNA »U 
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T&'&IG&M'?*?*^ K DNA(pNG-cut) Z<Dzf?A S K DNA 10 //g £ M 

un I -cyMsu S^i*)7xy-)u«i^ j.^y-;v?M^a*^^^o7t 

& 10 Ail COTE fc»*L3B»IE«UB DNA Lfco T*^^*'* • *V 

•t?<7)^K^&fi Vollmer t><D"fu Y 7*7* h-PEG i£ (Vollmer, S. J., et al. 
(1986) Proc. Natl. Acad. Sci. USA, 83, 4869-4873) Z&gLlrX&Zte^tZo 
7X^;PW • niaD300 flcOJ&^Kiiift*: YPD fcfld&ttfc*illU 30 

•ckt 12 0#^M^*L7t o i%m^^)ify*y^ ^^-^m^rmm, mm 

Ltzo 50 ml 10 ml <*>:/n f/y^ Kk»* 

|0.6 M KC1, 0.2 M NaH2P04, pH 5.5, 5 mg/ml Lysing enzyme (Sigma Chemical 
Co.), 10 mg/ml Cellulase Onozuka R-10 (Yakult Pharmaceutical Ind. Co., 
Ltd.), 10 mg/ml Yatalase (TaKaRa)l 30^, 90 rpm, 3 mm 

ilL^nh^^ Mfc£J££*3£fcofco fflM L. fcMIRACLOTH (CALBI0CHEM ( 
icTitaL, »*f0^n>^57>S: 3000 g, 4*0, 5 #lfl|j£'fcfl* 
tti-*ifct?itig:fc Ltflfco 1.2 M V)V\£Y-)V, 50 mM CaCl 2 , 10 mM HJ 

pH 7.5 3 Hl^n h«ri!fe»U 
3000 g, 41C, 5 aifc-CitiRi: ttftfco i©-/nh/7^h 

4- lxlO^yn h79* b/ml fcfc*J:3£ 1.2 M V;Vtfb- ;V, 50 mM CaCl 2 
, 10 mM Y V X-m.WtmffiWL, pH 7.5 lC««b^o b7°7^ MM 100 

^1 10 M \ (D^mmmm mkmfot 12.5 pi 0 50 (w/v %) peg#4 

000, 50 mM CaCl 2 , 10 mM YV X-m.Mm.Wm, pH 7.5 £jjnx-i: < tR* 
t? 30 &Ke:O?l£-?££50 ml #oaM>*-a. — :/fc#U 1 ml 

50 (w/v %) PEG#4000, 50 mM CaCl 2 , 10 mM h >) X-iMMBMU, pH 7.5 £ 
St]*.* <m&Vtz&, 2 ml O 1.2 M v;Vfcf 50 mM CaCl 2 , 10 mM h U 

X-TO®t, pH7.5 £inx.J: <ifr£L.;fco 55*0^*6X43^^ Czapek-Dox 
**55*»^^n >ra$E£fln;UI^U Czapek-Dox 

L7to -eom 30*C •CJfe : f-4r^ja , t&*-CJS«L3to 
[0 0 9 5] 

m&T&mk. &&mz.Xfr£i : ?-m*fr*£*)^ 0.01 (v/v %) Tween 80 KIM 
U £<&®ffi?fc*>I£*#lU Czapek-Dox 30^ Xtgmir&Z 
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fcSrjft^ig-rifC^fl&^SI^iJiJaro^o JiMS^JtOflMEtt Hondel & ( 
JJfrF- PCR ft) (van, Zeiji, C. M. , et al. (1997) J. Biotechnol., Jan 3; 59 
(3), 221-224) fc«LTi5£fcofco 6£#tKT 200 ^ 1 <^ YPD 

ofe i.5 mi ^n^jL-r^^iaabnu 3or -e 40 WMiiJMLfc 

o *&OTMfc**rbV*1.5 ml 2§^"f ^nfa-yCfU 50 1 ©^fW 
MfcSMft 10.8 M KC1, 10 mM pH 6.5, 2.5 mg/ml Lysing enzyme (Si 

gma Chemical Co.), 2.5 mg/ml Yatalase (TaKaRa)l 4rUn^"C}S»U 371C, 1 
flSffl-RSU 150 fx 1 <D 10 mM h 'j pH 7.5, 10 mM NaCl, 1 mM 

EDTA £3jn;L> 95"C, 3 ^ffl^fit, :*_tfcJfe«U WttfcifcKS^fco £<B-h 
« 5 /el **ffl*:LT PCR OBB3McJ|v»fco J6& PCR ffl7°^M^-£LT 
„ 2|(Dt'J^^tfK (5' -TGCAGTGGCGGATCCGGTGGAC-3' , 5' -GTAGAATC 
ACGAATGGAGCCTTTGACGACC-3 ' ) fc-frJfcLfco PCR ffi^Sfi PCR Thermal Cycler 
PERSONAL (SM3t) ^v^c 0 > h n-;^ ltlfi»ffl^ 

DNAfcftS*: Lfco * 0, J * ?~£*4 Ex Taq polymerase (SM^) fcffiv* 

fco 94*C, 3 DNA fcgEttU 94t, 1 #WU 55.5^,1 

ire, 90 i&mvm-tZ'VJ 30 ^m^v^^o/^ 72^, 95 

l^i^ftL^t-^. W^av hn-;vt|s|CftSK PCR Wftf-wHI 
«#»B**t. *o«f*J: DNA ±i:^37^7-H • -/n*-*- 

B3?aoT*K pes ««wwM?fiWftiir LfcttiMew*** as *tfc - t t > * 

O PBS ^WKai*^*^^ DNA ^^A^tLfcT^^^^^ • 
fg^tt, #A^tLTV^v> (pNGA142 KXftmm&Lfz) • 

= . yn-t-^-^>flStf®"e*»**7^ h-^fc^tf 100 ml <r> YPM?&# 

ll (w/v %) ifi^^. 2 (w/v %) 2 (w/v %) ^/H—*l 

*m«oLft. aanfc 3or, 125 rpm, 16 mm^mv, tm±m^vmELD 

TH (CALBI0CHEM (SftMQ ) i:tMtS-t«;o fc&ftfcflHfcfcflffc** 

lto.1 (v/v%) pbs ?ub«*«&bnu 37r K-cfiaau 
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S^i&T (PBS (DfrM) i:iot PBS ^»»#oimtlfcBL*:k PBS 

wo&m^m^fcv^nfe&nft&tfwtbbtifzo <ki~igm±.m 100 ^1 k 

50 Ail OJfr> i ;^nnft»*iPx.J:<ja^U*:^ 20 ^tfL, 150 

00 g, 4<C, 15 $MI»MM^-ti***£fcK^ ifc«liifl'*»fco £*UC 15 
Ail © SDS {tit 10.063 M b V pH 6.8, 2 (w/v X) SDS, 1 ( 

v/vX) 2-p*;v#7 p b^*/->'l', 10 (w/vX) ^'^n-;l/, 0.05 (w/v X) 7 
U^^y-^^VH fcjmiU&fllS**:^ 5 #HJfc«L SD 

S ft&fei&ofco -*L£litr*Etf> PBS «l«Ilfpt*t SDS-PAGE Ktt 
PBS ^B^*^d*3fefe# DNA * K#AS tLteTX'**'*?*'* 

/<*«<&3&S#?iB3*tfc (0 9) o 
[0 0 9 6] 

-77*^. K DM(pNG-cut)T^^m^^^M47°7^^^^^^ 

■C^Ffe^tt, IFERM P-1905 4*#45^v^ 0 

[0 0 9 7] 
MM* 4 ] 

mm 

Kn^>-ev^3iaB(pNG-enoP-hyp)#^ ^^-t-^^^BM (pN 
G-cut)3M^ 3>I>n-;vi LT?i£-C&&RIB40$M::^ ^-O^^fALfc 
*fc (pNGA142) * 1 SBIftOCzapek-DoadB:^* £PBS?l/ftifc0. 2% , 8Si£f 
tLt-7;H-X 0.5X^]!jnx.7tJt%m : J 1 ^lxl06/ m l-e^nL3 O"Ct2 0ri 

*Lfc^E(pNG-cut+pNGenoP-hyp) iRttfe. *£*2 S i ^«^*MIRACL0TH 



ttliE# 2003-3087910 



2002-308884 ^ ^~ v I 41/ 

Lfco ft. *J*0»l£ (OD 6 3 0 ) *±8. 7 3t*9fc. -e-Ott*, 

[0 0 9 8] 
[^3] 



Strain 


a#^tPBs mm (od 630 ) 


Control (pNGA 142) 


4.99 


pNG-cut+pNG-enoP-hyp 


1.53 


pNG-cut 


3.26 


pNG-enoP-hyp 


4.16 


[0 0 9 9] 








(5) MMTX^fr^frx 





$iifrw 4 -cffl -e- tL-rtLom* * 1 x 10 7 js^H/mi t . 0.5% (w/v) op 

BS»5|5*SR»Lfe*/M&«l(0.5%v^>-^) i:iSLt, 30X^80 F^*L/i 
o B'ffrW^&A,'?^ PBS«»*£?5fc#- (Wfr*50ml7TA/3>"f- 

10, 000rpml5min) ft. ±» * * 6 WH**fefrOllUI 4 * * S 
[0 10 0] 
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[f£4] 



Strain .«MW^flWrWc.a-flP 




Centra 1&H:G ft 142) 0.49 3 
pMG-cut 

pHG-cut+pNG^no^jyp 0343 1 


im. 



[0 10 1] 
[H«0 6] 

^t45Htt^7^f-7 ^PBso5M»ic*st^. mm^sM^M^mtLx 

fe*ii5|&m*(pNG-cuta^mx.^) fc'W Kn*-e>*fKS»(pNG-enoP-h 
yp)<0*Jg*. fe*i^fl^(pNG-cuta^x.#) fc'W Ka*-e>-K5& 

5M*(pNG-enoP-hyp) h a -T 5 9 — tf&f£3M*(pNG-amy) fro fco 3 > 

h n-;vt LTpNGA142<Z>>f ^"9— h fcWfcfcv*** * -O^^-f &RIB40;|*£ 

adaet al. : Agric. Biol. Chem., 53, 593-599 [1989]) «r * ^•f— t'stfS^ISI 
»KpN<ai42fc#ALTfNRU RIM0*£^«*k&LT#^ o 

^^lX106l@om^*^mL. 3 0«C-C2BIBHg*L;fco ^«f&£MIRA 
CLOTO-e£i§LT#fc£l&#> 15000 g, 41C, 10 «-|W*^«L 

PBS «r^JC|fe§««±fl|*#feo 

[0 10 2] 

«-T 5 7-- lf«ttOS05ct±, ^#_h?t^7K^T 100 fttK%i%lLtzi><DZm^ 

Mliat, A «t; 50 mM hUX^jg (pH 6.8) *CT*ttWR* 0 
.3 % ^^i9»U:^, B m 1 N WKa^t 2xl0"4 %, 3 * 
U 2x10-3 % fcfea J: ? H»**tfc*0*P*bfco A m 400 1 
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k 50 /zi o«3Rbfc*«±**ip^ 37rr« io *wa6**fc 0 b m 

£ 50 //l iPx., <£ <m^U H/M- 620 nm <Z>8Wfa£S:«!l5£U Blank (£8 

a -T 5 9 - -If Zti&ZttfWhfrKftotZo 
10 10 3] 



[315] 



Strain WS 


FPBSS* (OD630> 


o -amylase*B*t8H* ( A OD620) 


Blank 


10.44 


0 


Control (pNGA142) 


3.18 


0 


pNG-cut+pNG-enoP-hyp 


0.47 


0.020 


pNG-cut+pNG-enoP-hyp+pNG-amy 


0.36 


0.134 



[0 10 4] 

SEQUENCE LISTING 

<110> TOHOKU TECHNOARCH CO. LTD., National Institute of Advanced Indust 
rial Science and Technology 

<120> Method for the Production of Useful Products by means of Decompos 
it ion of Plastics by Microorganisms 
<130> AB02029 
<160> 1 

<170> Patentln version 3.1 
<210> 1 
<211> 497 
<212> DNA 

<213> Aspergillus oryzae 
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<220> 
<221> CDS 
<222> (1)..(453) 
<400> 1 

atg cag ttc tec gtc gec get gtt ctt get ctg get act gee gtt gee 
Met Gin Phe Ser Val Ala Ala Val Leu Ala Leu Ala Thr Ala Val Ala 
15 10 15 

get ctt cct cct gee tct ggc act ggc get ggc cag caa gtc gga cac 
Ala Leu Pro Pro Ala Ser Gly Thr Gly Ala Gly Gin Gin Val Gly His 

20 25 30 

tec aag aac gac ttc cct etc cct aag gag ttg ace acc aag cag gee 
Ser Lys Asn Asp Phe Pro Leu Pro Lys Glu Leu Thr Thr Lys Gin Ala 

35 40 45 

gee gac aag tgt ggt gac cag get cag etc acc tgc tgc aac aag acc 
Ala Asp Lys Cys Gly Asp Gin Ala Gin Leu Thr Cys Cys Asn Lys Thr 

50 55 60 

gtc aag acc ggt gac ttc acc cag gtt gag gag ggt etc ctt get ggc 
Val Lys Thr Gly Asp Phe Thr Gin Val Glu Glu Gly Leu Leu Ala Gly 
65 70 75 80 

etc etc tec aac etc etc ggt gee gga cag ggc tec cag ggt ctt ggt 
Leu Leu Ser Asn Leu Leu Gly Ala Gly Gin Gly Ser Gin Gly Leu Gly 

85 90 95 

etc ttg gat gag tgc acc aac ate cct gtt ate ccc ate ate tec ate 
Leu Leu Asp Glu Cys Thr Asn He Pro Val He Pro He He Ser He 

100 105 HO 

gee tct cct cag gag aag tgc aag cag ccc ate tct tgc tgc cag aac 
Ala Ser Pro Gin Glu Lys Cys Lys Gin Pro He Ser Cys Cys Gin Asn 

115 120 125 

acc aag tec age gee gat ggc gac etc gtc ggt att ggt ctt cct tgc 



48 



96 



144 



192 



240 



288 



336 



384 



432 
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Thr Lys Ser Ser Ala Asp Gly Asp Leu Val Gly He Gly Leu Pro Cys 

130 135 140 

ate get etc ggc tct etc ctg taagcgattg cattcgegaa aatggtagct 483 
He Ala Leu Gly Ser Leu Leu 
145 150 

497 

cgaggagcac ggga * 5 " 

[01] A. oryzae f©7 ^^A/^^**^M* , PBS(E!ft«* £8r^- * 

[02] A. oryzae&PLAn&t&2lZ&^Zti:mmLt^M"?$>2>o 
[0 3] DNAv^f ^n7V«ffl^WSl*WS:/7t. 
[0 4] PB S^^K^W^383S-r*atfe^»*«fe*»^ , to 
[0 5 ] Su3PP5 > Su3PE5. Su3Bu50DNA*r>f * n T V 4 <9f&**«:KWfcfi?tff 
Lfctt*TNfetK #ifc^{i> a^H&m* (Cy5/Cy3) Ojfc-C&*>LTV> 

[0 6] Kn* — lfvo5fe^ftSr-ft"tpJZ3981oaUfeB9!l4r^Fi"o 

o 

[08] >W Kn^-e^Mai^I^ Kn^-e>Sr^*±fflf 
ic^Lt^S C fc *^ty^I»iMll (SDS-PAGE) Oflt^^o 
[0 9] PBS WmW^lb&t'f-l— ^ffl&rS-iPykfeSfc DNA 

|W| DMfc * >^^I#MLtv>l, d 4r^i-^;vm»»« ( S D S - P A G 
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